Diesel engine railway traffic causes atmosphere pollution due to the exhaust emission which may be harmful to the passengers as well as workers. In this study, the air quality and PM 10 concentrations were evaluated around a railway station in Northeast India where trains are operated with diesel engines. The gaseous pollutant (e.g. SO 2 , NO 2 , and NH 3 ) was collected and measured by using ultraviolet-visible spectroscopy. The advanced level characterizations of the PM10 samples were carried out by using ion chromatography, Fourier-transform infrared, X-ray diffraction, inductively coupled plasma optical emission spectrometry , X-ray photoelectron spectroscopy, field-emission scanning electron microscopy with energy-dispersive spectroscopy, and high-resolution transmission electron microscopy with energy-dispersive spectroscopy techniques to know their possible environmental contaminants. High-performance liquid chromatography technique was used to determine the concentration of polycyclic aromatic hydrocarbons to estimate the possible atmospheric pollution level caused by the rail traffic in the enclosure. The average PM 10 concentration was found to be 262.11 lg m -3 (maximum 24 hour) which indicates poor air quality (AQI category) around the rail traffic. The statistical and air mass trajectory analysis was also done to know their mutual correlation and source apportionment. This study will modify traditional studies where only models are used to simulate the origins.
Introduction
Rail is a significant mode of transport to move people and freight. Generally, diesel engine trains have a great impact on air quality (Jaffe et al. 2014) . The various research investigations on air quality evaluation in several Indian cities (Kolkata, Delhi, Mumbai, Chennai, and Kochi) reveal that the presence of particulate matter (PM 2.5 and PM 10 ) has a significant impact on health, resulting in a decrease in lung function (Kumar et al. 2014a, b) . There are 8000-8500 railway stations in India. Out of these, 112 railway stations are present in the state of Assam. The railway station of Jorhat, one of the main stations in upper Assam of Northeast India, is part of Tinsukia railway division of Northeast frontier railway zone. Jorhat is also one of the fastest developing cities of Assam after Guwahati and having a population density of 383 people km -2 . The station is situated in the main town area. In India, the air quality around the train station is not well documented, without any information on the air quality impacts associated with rail transport for resident's stations close to the rail traffic. In recent year, particulate matter has been broadly studied due to its potential environmental and health impacts and its control (Sharma and Maloo 2005) . Diesel trains emit a complex mixture of aerosol, including NOx, SO 2 , NH 3 , organic compounds PAHs/VOCs, and various aldehydes (NIOSH 1988) . Soil contains particles which are mainly originated from degradation of rocks and may be called as mineral particles. Due to the suspension of mineral (dust) particles in the form of solid and liquid in the atmosphere, it is known as aerosols or mineral dust, ranging in size from 0.001 to 10 lm. The particulate (PM 10 ) emission from diesel is the main source of elemental carbon (EC) to the atmospheric environment (Schauer et al. 1996) which could affect the elemental carbon ratio in airborne particulates in diurnal patterns (Harley et al. 2005) . The fine (0.1-2.5 lm) and ultrafine (0.1 lm) particulate matter may stay in the atmosphere for days or weeks, and it can also travel thousands of km from their source (Tyagi 2009 ). Based on source, formation, and ageing, airborne particles are composed of a wide variety of natural and anthropogenic materials including silicates (clays and quartz), oxides (such as iron and uranium), sulphates (gypsum, anglesite), carbonates (dolomite, calcite), and carbonaceous particles (such as soot) (Gieré and Vaughan 2013) . Emissions from diesel fuel and fossil fuel burning may lead to the formation of secondary aerosol which is formed from dimethyl sulphide (DMS) (Haywood 2000) . Aerosol particles play a key role in regional and global climate change (Jian et al. 2012) . These include both the particulate matters and suspending gas. Airborne aerosols are present in an extremely variable concentration in the atmosphere. It is because of very large heterogeneity in aerosol sources and their relatively short residence time in the atmosphere (hours to a week). The ultrafine particles consisting of diameters less than 100 nm are associated with several health effects (Brand et al. 2013; Brown et al. 2001; Seigneur 2009 ). Recent investigation reveals that particulate matter can enter the cell membranes and even reach the human brain (Kasper et al. 2007) . Certain particulates and minerals formed by anthropogenic activities are associated with harmful respiratory health effects which are well established (Abelson 1998) . Annually 3.1 million deaths may occur due to the emissions of particulate matter from different sources (WHO 2012) .
According to the World Health Organization, diesel particulate matter is classified as being carcinogenic to humans (WHO 2012; U.S.DHHS 2011) . Many atmospheric organic pollutants (polycyclic aromatic hydrocarbons) are associated with aerosols which are carcinogenic, genotoxic, and mutagenic in small concentrations (ElAssouli et al. 2007; Claxton and Woodall Jr 2007; Poli et al. 1992; Saikia et al. 2016) .
Airborne particulates can more readily penetrate into the lungs and are, therefore, more likely to have long and short-term effects such as on lung functions and alternations in lung tissue, premature death, increased respiratory symptoms and disease (Sharma and Maloo 2005) . Since road dust and diesel exhaust particulate matter are useful indicators of the atmospheric environmental quality of a railway station, it was decided to assess the air quality and to measure the concentrations of particulate matters around of it. A number of studies have been conducted on railway traffic emissions of Mexico City (Gómez Perales et al. 2007 ), Rome (Ripanucci et al. 2006) , Shanghai (Xiaojiang et al. 2010) , New York (Chillrud et al. 2005) , Berlin (Fromme et al. 1998) . Stockholm (Johansson and Johansson 2003) , Paris (Raut et al. 2009 ), Tokyo (Furuya et al. 2001) and India (Kumar et al. 2014a, b) . All of these studies showed elevated pollution levels of PM 10. But those results are not directly comparable due to the difference in methods used in measurement, size and chemical characterization of particulate matter, the type of environment investigated, time averages, and duration of the measurements (Colombi et al. 2013) .
The main objective of the present investigation is the physico-chemical characterization of PM 10 (aerodynamic size of 10 lm) collected around Jorhat Railway Station platform which was analysed using advanced analytical techniques like ion chromatography, XRD, FT-IR, ICP-OES, HPLC, FESEM, HRTEM, and XPS. The result will serve as emission inventory for precautions of measure by the concerned authority.
Methods and materials

Geographical information of the Sampling area
The aerosol sampling is carried out in the Jorhat Railway Station located in the district of Jorhat, Assam, in the eastern part of India. Jorhat, one of the oldest towns of Upper Assam, extends from 97°35 0 E to 94°97 0 E longitude and 26°20 0 N to 27°8 0 N latitude. The sampling site is * 350-m away from the National Highway of Jorhat Town (Fig. 1 ). There is also an English medium high school (Pranabananda Vidyamandir) besides the railway track and residential area. To identify the associated contaminants with atmospheric particulate matter (PM 10 ), the sampling was conducted for six days (23rd to 28th October 2017). There were also previous reports available for short-time aerosol sampling elsewhere (Rahman et al. 2006; Saikia et al. 2016; Ismail et al. 2011 ). On the basis of human activities, population, and amount of traffic near the station, the sampling was done for six days only where sunday and night-time were excluded because of less traffic and human activities during those time periods. The study area at October month has a subtropical climate with an average temperature reaching 29°C, and an average rainfall may reach 23.75 mm. The average wind speed of the study area was 3.0 m/s with an prevailing direction in north-west.
Aerosol sampling
The ambient aerosol sampling was conducted with a respirable dust sampler (Envirotech APM-460 NL) for six hourly bases at a flow rate of 1.3 m 3 min -1 . The PM 10 samples were collected on pre-weighted filter papers (GF/A filters), and the gas samples (SO 2 , NO 2 , and NH 3 ) were also collected with the help of Impinger Gas Sampler (Envirotech APM 411 TE) at a flow rate of 1 L min -1 . After sampling, the filter papers were weighing and kept in a desiccator for characterization of PM 10 . The collected gas samples were also stored in polypropylene bottles and preserved in a refrigerator for further analysis (CPCB, 2011) .
Characterization of PM 10
Ion chromatographic (IC) analysis
One part of each filter paper (PM 10 ) was taken and ultrasonicated using ultrapure water as a solvent for about 2 hour for ion chromatography (IC) analysis (Tsai et al. 2012) . The extract was filtered through Millipore filter paper (0.22 lm). Ion chromatography system (Metrohm 882 Compact IC Plus) was used to determine the major ion concentrations including both the cations (Na ? , Mg 2? , K ? , Ca 2? ) and anions (Cl -, SO 4 2-, NO 3 -).
FT-IR spectroscopic analysis
The Fourier-transform infrared (FT-IR) spectroscopic analysis of PM 10 samples was carried out in a system-2000, Perkin-Elmer apparatus in the range of 400-4000 cm -1 . The samples were thoroughly mixed with KBr powder in an agate mortar. The software spectrum V-3.02 (Version 3.02.01, Perkin-Elmer) was used to analyse the FT-IR spectra in the absorbance mode (Dutta et al. 2017 ).
XRD analysis
The X-ray diffraction analysis of the PM 10 samples was performed in X-ray diffractometer (Rigako, Ultima IV). The X-ray diffraction data of the samples were analysed with starting angle set at 5.00°and stopping angle set at 100.00°and step angle 0.02°with a scanning rate of 1°C min -1 and target Cu-K a (k = 1.7902A°). The library database ('Rigaku PDXL 1.2.0.1') program was used for identification of peaks (Saikia et al. 2016) .
ICP-OES analysis
The PM 10 samples contained in filter paper were digested in an acid mixture [4 mL-HNO3; 2 mL-H 2 O 2 ; 0.2 mL-HF] for 12 min in a microwave with increasing temperature from 95 to 130°C (Balasubramanian et al. 2013). The extract was used to determine the trace metal present in the particulate matter samples with the help of inductively coupled plasma optical emission spectrometry (ICP-OES) (SCIEX Perkin-Elmer-Elan, DRC II (Canada).
XPS analysis
X-ray photoelectron spectrometer analysis was done to determine the surface chemical composition of PM 10 . The analysis was done by XPS, ESCALAB Xi?.
FESEM-EDS and HRTEM-EDS analysis
The Field-emission scanning electron microscopic (FESEM) images of the particulate matter (PM 10 ) samples were obtained from a Carl Zeiss Sigma FESEM instrument. The elemental mapping analysis was recorded with the help of energy-dispersive X-ray spectroscopy (Oxford X Max 20) equipment, and high-resolution transmission electron microscope (HRTEM) and energy-dispersive X-ray spectroscopy (EDS) analyses of particulate matter samples were carried out by using JEOL JEM 2100, transmission electron microscope (Japan) worked at an accelerating voltage of 200 kV.
HPLC analysis
High-performance liquid chromatography (HPLC) technique was used to determine the concentration of PAHs in PM 10 . The PM 10 samples collected each day were solvent extracted in toluene, and the extractant obtained is denoted as 23-D, 24-D, 25-D, 26-D, 27-D, and 28-D. On the other hand, one representative sample was prepared by mixing of all the PM 10 collected during the days and it was also extracted by using two extraction methods: Soxhlet extraction and ultrasonic extraction. The extractant obtained is denoted as TS and TU, respectively. The extraction was done for 16 hour (four cycles/hour). The extracted samples were then filtered with Whatman no. 41 filter paper containing 2 g of anhydrous sodium sulphate (to remove moisture). The filtrate was concentrated using a rotatory evaporator (CPCB 2011). To clean up the impurities from the extract, 2 mL concentrated samples were passed through a silica gel column. After completing, 5 mL cyclohexane was added and the eluate was collected in a beaker. The process was repeated for 3 times and collected it in the same beaker. The filtrate was reconcentrated and evaporated to near dryness and redissolved in 1 mL of toluene for HPLC analysis. 16 PAHs concentrations were obtained by using a Shimadzu HPLC-PDA system, and calibration was done using variable concentrations of EPA 610 PAHs mix standards (Sigma-Aldrich) (Saikia et al. 2016) .
Results and discussion
The chemical composition of aerosol Table 1 shows the PM 10 and gas samples (SO 2 , NO 2 ) levels of concentrations at the location of Jorhat Railway Station where sampling was done. The average PM 10 concentration was found to be 262.11 lg m -3 (maximum 24 hour) which indicates a poor air quality (as per Indian National AQI 2014) around the rail traffic may be due to the emission of the diesel smoke and other nearby vehicular particulate matter. In comparison with a recent study, it was observed that the average PM 10 concentration in our study was found to be higher than other cities of India including Pune (167.9 ± 61.1 lgm -3 ), Mumbai (140 lgm -3 ), and Lucknow 102-240 lgm -3 ), but the city New Delhi contributes the highest PM 10 concentration (100-500 lgm-3) as reported by Yadav et al. (2018) . The average concentration of NO 2 and SO 2 was 1.36 lg m -3 and 8.13 lg m -3 analyzed through UVvisible Spectroscopy. These concentrations of the gaseous pollutants (SO 2 , NO 2 ) are within the limit for good air quality (Indian National AQI 2014). The ion chromatography analysis revealed that the cations like K ? , Ca 2? , Mg 2? , and anions such as SO 4 2 , NO 3 -, and Clwere present in the PM 10 samples. Table 2 shows the concentration of cations and anions. Sulphates and nitrates are formed in the atmosphere due to the oxidation of SO x and NO x released from the diesel engine train and other vehicles of the nearby road (Saikia et al. 2016) .
Observations from FT-IR spectroscopy
The Fourier-transform infrared (FT-IR) spectroscopic analysis shows that the aerosol samples (PM 10 ) were found to contain different components such as clay minerals (montmorillonite, kaolinite, and illite), silicate minerals (quartz, feldspar), and carbonate minerals (calcite, dolomite) (see Fig. 2 ). The peaks were assigned and minerals were also identified based on published information (Kumar et al. 2014a; Saikia et al. 2007; Dutta et al. 2017) . The N-H, OH stretching vibration was observed at 3449 cm -1 due to the presence of montmorillonite. The presence of C-O and O-H band at 2350 cm -1 indicates the presence of calcite. The broad peak was observed between 3449 and 2350 cm -1 due to stretching vibration of carbonyl or hydroxyl (C-O, O-H) group. The strong absorbance peak occurs at 1646 cm -1 due to stretching of the C=O and O-H groups which may point out the (Kumar and Rajkumar 2013) in the particulate matter.
XRD-mineralogy X-ray diffraction analyses of PM 10 sample were carried out to determine the mineral phases present in the PM 10 samples (see Fig. 3 ). It demonstrated that quartz, haematite, calcite, and gypsum were major mineral phases present in the PM 10 samples. Both XRD and FT-IR analyses revealed that the presence of clay and quartz mineral is a dominant phase of mineral due to the contribution of soil which are suspended in the atmosphere by the action of wind (Bontempi et al. 2008) .
Elemental composition of PM 10
The inductively coupled plasma optical emission spectroscopic (ICP-OES) analysis was carried out to determine the concentrations of selected metals present in PM 10 sample. The metals, including Al, Ba, Ca, Cd, Co, Cr, Cu, Fe, Mg, Mn, Ni, Pb, and Zn, are found to be present in the particulate sample of the Railway Station (Fig. 4) . The highest mass concentration of metals was observed for Ba at the sampling site followed by Al
Al was found in higher concentrations associated with the resuspension of road dust soil (Ismail et al. 2011 ). The concentrations of Ba, Ca, and Fe were found to be higher due to the wind, emission from the train, road vehicles, and construction activities near the sampling site (Police et al. 2016) . Other studies also showed that the composition of elements present in PM 10 such as Zn, Pb, and Cu originated from diesel engines and combustion of fuels near the study sites (Ismail et al. 2011; Ntziachristos et al. 2007; Vallius 2005) .
Observation from X-ray photoelectron spectroscopy X-ray photoelectron spectrometer (XPS) analysis can provide information about the chemical composition on the surface of a solid without any particular sample preparation. In this study, XPS analysis was done to determine the surface chemical composition of PM 10 . Figure 5 shows the composition of carbonaceous particles of both organic and elemental/inorganic carbon along with other elements such as Na, Ba, Ca, Zn, and N which are detected in the ICP-OES analysis. This indicates that the surface of particulate matters contains different chemical species which are responsible for particle growth and toxicity (Guascito et al. 2013 ).
Observation from electron beam (FESEM and HRTEM)
The chemical composition and morphology of atmospheric particles can help to determine the source of aerosol. Figure 6a -f shows the field-emission electron microscopy (FESEM) and energy-dispersive spectroscopy (EDS) images of PM 10 samples. Micrograph of particulate matter shows that the forms and shapes of the particles or morphology of the particles is spherical (Fig. 6c ), rod-like, irregular (Fig. 6a ), and agglomerate (Fig. 6b ). On the basis of experimental results of FESEM and EDS, the morphology of particles can be categorized into two categories; anthropogenic (soot) and natural (soil, minerals). The elemental composition and irregular shape of particles ( Fig. 6a, d) indicate that the particles originate from the soil which is natural. The EDS micrograph (Fig. 6d) shows that the particles are rich in Ca, Fe, Na, K, Zn, Mg, and Pb which are associated with soil and mineralogical sources such as coal mining activity (Jiang et al. 2017) . The fine particles with loose structure in the form of chain are aggregated to form soot particles. The presence of Fe-rich particles in PM 10 samples indicates that it may come from nearby vehicular emission (Saikia et al. 2016 ). The soot particles (Fig. 6b ) are found to be a small aggregate of spherulites in chain-like structures originating from diesel exhaust (Pipal et al. 2011 ). The atomic percentage of 13 chemical parameters C (16.9%), O (47.45%), K (1.88%), Na (3.84%), Zn (2.09%), Si (18.39%) S (0.55%), Al (2.84%), Ca (1.23%), Fe (0.79%), Mg (0.41%), Pb (0.09%), and Ba (3.47%) are the major element found to be present in PM 10 analyzed by SEM-EDS which are also detected in ICP-OES and XPS analysis. Figure 7 (TEM-images) shows the occurrence of particles in chain-like aggregates of particulate matters. The EDS indicates the high atomic percentage of carbon (7.6%) and oxygen (8.65%). The trace amount of Al (0.27%) and Fe (0.15%) is also shown in the EDS. Direct measurement of particles size is not possible as they overlapped with one another, so we determined them by Image J software and found the average size of the particles was to be 35 ± 3 nm. This indicates the particles are aggregate of soot (Li et al. 2003) .
PAHs in PM 10 sample
In the present studies, the 16 PAHs identified by Environmental Protection Agency (USEPA 2009): Acenaphthylene-(Acen), Acenaphthene (Ace), the particle associated PAHs are more dangerous and harmful to human health due to their size and they are inhalable and ingestible which can deposit in the human respiratory system (Nagy et al. 2017) . The concentration of individual PAH compounds in PM 10 is summarized in Table 3 and Fig. 8 . Out of these, only acenaphthylene was detected in all the samples of six days. Two extraction methods (Soxhlet and ultrasonication) were used for the determination of PAHs concentration in all PM 10 samples. The results reveal that BaA was detected in Soxhlet extraction, but it is found to be absent in ultrasonication extraction of Acen Acenaphthylene, Ace Acenaphthene, Flu Fluorene, Phe phenanthrene, Ant Anthracene, Fluo Fluoranthene, Pyr pyrene, BaA benzo(a)anthracene, Chry chrysene, BbF benzo(b)fluoranthene, BKF benzo(k)fluoranthene, BgP benzo(g)pyrene, D(ah)A dibenzo(a)anthracene, BghiP benzo(ghi)perylene, TS total Soxhlet extracted sample, TU total ultrasonicated samples, 23D-28D = Sample code of each individual days of sample, BDL below detection limit PM 10 . In Soxhlet extraction, some PAH compounds are not detected or are lost due to the high temperature used, which can result in losses of hydrocarbons because of oxidation or volatilization of highly volatile and thermally labile species (Oluseyi et al. 2011 ). On the other hand, B(b)F was observed in ultrasonic extraction, but was not detected in Soxhlet extraction. Previous studies show that ultrasonic extraction gives comparable or higher quantities in the extraction of hydrocarbons than other techniques of extraction (Oluseyi et al. 2011 ). Among the 16 PAHs, acenaphthylene (Acen) was an individual PAHs found in highest concentration at the sampling site followed by D(ah)
The total PAH concentration is found to be 33.40 lg/g and the total mean concentration of ( P 8 PAHs) is 4.21 ± 1.95 lg/g in PM 10 at the study site. In this study, the mean level of P 8 PAHs was found to be relatively higher than those in UK(0.002 lg g -1 ), Norway (0.0069 lg g -1 ), Egypt (0.045-2.61 lg g -1 ) as reported by Yang et al. (2015) .
Distribution correlation of aerosol and associated PAHs
The statistically significant correlation coefficients (r) were determined for the PAHs concentration and are listed in Table 4 . The concentration of PAHs reveals that the used two types of extraction techniques (TS and TU) are strongly correlated (r = 0.994). This relationship indicates that both techniques can be used to determine the PAHs concentration in PM 10 . The concentration of PAHs (23-D) is highly correlated (r = 0.971106) with the concentration of PAHs (24-D) due to the same source or origin of PAHs. Correlation analysis of all dataset of PAH, PM, and gas samples concentrations is summarized in Table 5 . The strong positive coefficient correlation (r = 0.981306) of PAH with PM 10 was observed because the concentration of PAH associated with particulate matters is highly dependent on particulate matters (Duan et al. 2005 (-0.27176 ). This negative correlation values indicated that the influence of volatilization of PAHs from the soil, road dust, and atmospheric particles (Wu et al. 2014) . Air mass trajectory analysis Hybrid Single Particle Lagrangian Integrated Trajectory (HYSPLIT) model (Air Resources Laboratory of NOOA) was used to calculate the air mass trajectories of the study sites. The backward air masses were calculated using three heights 100 m, 500 m, and 1000 m for every individual day including the sampling time of the experimental sites (0600 Universal Time). The representative trajectories are given in Fig. 9a-d . Figure 9d shows all trajectories in Google Earth, which indicates that some trajectories are originated locally, and some are from a longer distance. The short trajectories carry the aerosols and other pollutants from vehicular emission, biomass agricultural burning, etc. The longer trajectories come from various sources and carry dust particulates throughout their travelling pathway. The major trajectories were north-westerly. Figure 9a , c shows long-range transport air mass from the Bay of Bengal indicating the possible source for SO 4 2and Cl - (Bhuyan et al. 2016; Sen et al. 2014 ). In the present investigations, SO 4 2was found to be predominant among the anions (Table 2) that might be due to the exchange of gases or sulphur-containing gases by Clion while travelling through long distances, commonly termed as Cldepletion phenomenon (Mamane and Gottlieb 1992; Harrison and Pio 1983; Adachi and Buseck 2015) . The trajectories [see Fig. 9b , d] reveal that air mass travelling through continental masses or Indo-Gangetic Plain (IGP) which may carry pollutants such as SO 4 2-, PM, and K ? to the study site (Bhuyan et al. 2016) . Previous studies reported that IGP region of mainland India is a hot spot for combustion of fossil fuel or biomass for different purposes (Rastogi and Sarin 2005; Ram et al. 2010 Ram et al. , 2012 .
Risk assessment of PAHs
Toxic equivalency factor (TEF) is a technique which is used to identify the toxicity of PAHs. The B(a)P is considered as highly carcinogenic or mutagenic for A is almost equal to that of B(a)P, it was suggested that D(ah)A as a new surrogate compound used to calculate the toxicity of particle phase-PAHs (Kumar et al. 2014a, b) . Both of these being highly carcinogenic and mutagenic may be because of their high volatility and also same TEF values are observed (TEF = 1). So, in our studies, D(ah)A is selected as the reference chemical. The TEF values are multiplied with the individual concentration of PAH to calculate the concentrations of D(ah)A eq. Based on toxicity equivalency factors, the PAH concentrations were compared with respect to toxicity suggested by Nisbet and LaGoy (1992) . The calculated dibenz(a, h)anthracene equivalent [D(ah) A] for each individual PAH in PM 10 of the study site is presented in Table 6 using Table 3 . The total D(ah)A eq in PM 10 of all the samples is observed to be 0.01441 lg g -1 (TS), 24.247 lg g -1 (TU), 0.0109 lg g -1 (23-D),7.4531 lg g -1 (24-D), 11.31143 lg g -1 (25-D), 0.37886 lg g -1 (26-D), 1.11476 lg g -1 (27-D), and 0.16954 lg g -1 (28-D). However, D(ah)A was found in higher concentration in the study area as compared to other PAHs. Thus, D(ah)A is considered as the most toxic, carcinogenic, and mutagenic PAH due to its high molecular weight. The results are similar to the studies reported elsewhere (Kumar et al. 2014a, b) , which indicate the presence of a highest concentration of D(ah)A in the winter season and it is carcinogenic.
Conclusions
The assessment of air quality and characterization of PM 10 around a railway station in Jorhat, Assam, was carried out to improve the environmental pollution. The average PM 10 concentration was found to be 262.11 lg m -3 (maximum 24 hour), indicating a poor air quality (AQI category) around rail traffic due to the emission of the diesel smoke and also may from the vehicular particulate matter from nearby roads. The total PAH concentration is found to be 33.40 lg g -1 ( P 8 PAHs) in PM 10 at the study sites, which is higher than the limit. The highest D(ah)A eq concentration (24.247 lg g -1 ) was observed in the total samples extracted by ultrasonic method (TU). The backward analysis of air mass revealed that the most of the trajectories were originated locally and few from a long distance. The major trajectories were from the north-westerly and nearby area, resulting from emissions such as diesel exhaust, biomass burning, and fossil fuel emission and other sources of the pollutant. The major outcomes of the present study are found to be poor (AQI) air quality with carcinogenic PAHs in the study area. The increasing rate of particulate matter emissions is a serious problem for the health of workers, passengers, the students of the nearby school, and the people of the surroundings of the railway station.
